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The Infection prevention context
Infection prevention is the "science concerned with stopping patient harm and death" [22] . The prevention of infections is a current major international priority [23] , [22] , [24] . For example, the National Institute for Health and Care Excellence suggest that "patients have the right to expect that those who provide their care meet appropriate standards of hygiene and follow the correct procedures to minimise the risk of healthcare-associated infection " [23] . Therefore, advancing understanding of how to promote best practice (which is based on the best available evidence) is essential. Interventions using education, audit, guidance and feedback have been used to promote best practice in infection prevention [22] , but changing individual behaviour is also required [25] . However, a range of factors can influence the success of implementing best practice in infection prevention and control, including the nature of leadership, managerial support, public reporting, structures, team stability, morale, workload and staffing [26] , [27] , [28] . Whilst contextual factors can influence the success/failure of best practice interventions they are rarely detailed in the literature [29] .
In infection prevention, there is a current lack of clarity about intermediary functions and impacts, which may be because of the specific versus diffuse nature of different roles.
Therefore, whilst some of the ways in which intermediaries promote best practice may become identifiable through detailed examination of their roles, other impacts to show their contribution may be as yet undisclosed. This study was designed to elicit an explanation about the role that intermediaries have in the promotion of best practice in infection prevention including the conditions that influence this.
Methods
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A realist approach was used to evaluate the role of intermediaries to promote best practice in infection prevention and control using the question; what works, for whom, how, and in which circumstances. Realism is a school of philosophy which is situated between positivism and constructivism [30] . Realist evaluation is underpinned by critical realism, and promotes a theory-driven approach to programme evaluation, which implies that to explain what is happening, it is important to understand the contingent theory behind it. We defined programme as "any novel intervention or project aimed at improving the states of affairs"
[31]. In healthcare, interventions are naturally complex due to the nature of the contexts they become embedded in, and the nature of the problems they are designed to address [32] , which is why realist approaches to understanding programme contingencies are becoming increasingly appealing.
Evaluation research aims to "find out how and under what conditions a given measure will produce its impacts" [33] . In a realist evaluation, programmes are viewed as theories [34] , and the intent is to test the programme components to build theory. Programme theory "describes the theory built into every programme" [35] . In other words, programme theories represent how programmes can/should lead to change. Context is described as conditions which influence the success or failure of different interventions or programmes [37] . Mechanisms are what influence the reasoning and behaviour of people -"the agents of change" [37] . In realist terms, outcomes are patterns which explain the success (or failure) of the interplay between context and mechanism [49] . Uncovering mechanisms through opening the programme 'black box' should provide better clarity about what works within the programme [36] . Therefore, for realist evaluators, the challenge is to go beneath what is observable in complex programmes, to reveal the underlying mechanisms which lead to observed events [36] . "What is it about a measure which may lead to it to have a particular outcome pattern in a given context" denotes the significance of understanding the true nature of mechanisms [33] . Initially developed as programme theories, context-mechanismoutcome propositions are then followed up by testing and refining [33] .
The study's objectives were:
 to identify the ways in which different intermediaries influence practice  to understand the context within which intermediaries operate  to develop context-mechanism-outcome configurations that explain the relationship between specific mechanisms and conditions (contexts) and how this leads to change or particular outcomes  to build and refine the context-mechanism-outcome configurations through data collection
Design
Concept mining (in realist terms, a process of searching through different evidence to root for theory-building information) was undertaken to 'reconstruct' the programme theories [37] . Programme theories are developed through developing a range of initial theoretical hypotheses through evidence retrieval, extraction, analysis and synthesis. In this study, the process was then strengthened by a scrutiny of primary research [38] , [39] . In realist evaluation studies, stakeholders are viewed as "key sources for eliciting programme theory and providing data on how the programme works" [40] . In this study, stakeholder engagement at different points contributed to formulating and refining the review questions and checking the study's findings.
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Concept mining of the existing literature led to the construction of a set of initial programme theories, summarized below;
 Intermediaries have the potential to promote and influence best practice in infection control through the provision of education, feeding back surveillance data, and implementing and monitoring guideline use  The scope of influence by intermediaries might be dependent on operating clinically, being credible, their personal characteristics, and through relationships 
Settings
Two cases were purposively sampled for variation from within the United Kingdom.
Sampling criteria included geography and type of infection prevention strategy/approach. In case one, the infection prevention strategy and operational plan of the NHS organisation (e.g. the programme) was the case, with wards and clinical areas providing the embedded units. The site was an urban hospital which belonged to a group of hospitals forming an NHS Foundation Trust. As part of the Trust's response to implement the Saving Lives audits and raise performance levels, a clinical intermediary role had been developed and implemented across the hospital. The post holders were expected to contribute to the organisation's infection prevention agenda, to help reduce the rates of infections and support the Trust's strategy to implement policies and procedures for infection prevention.
Case two site was a single NHS organisation that employed three infection prevention and control teams, each based at one of the district general hospitals. The boundaries of case study two were the infection prevention strategy of the organisation. This site was selected to provide a different setting and context to case one, and to test the context-mechanismoutcome propositions. For each hospital, the teams comprised of a clinical specialist nurse (or advanced practice registered nurse) supported by a number of registered nurses and administration staff.
Sample
In both case studies data were collected from a purposive sample of participants who had professional or organizational responsibilities for infection prevention. In case one, participants who consented to taking part in the study included intermediary programme 8 role holders and others with clinical and/or managerial responsibilities for infection prevention and control. In case two, participants who consented to taking part had clinical and/or managerial responsibilities for infection prevention and control (see Table 1 for further details of the sample).
Data collection
Mixed methods were used to collect data using semi-structured interviews, observations and documentation review. Semi-structured interviews allowed for the uncovering of new or different data to inform the context-mechanism-outcome development. In case study two the 'teacher-learner' approach was used, whereby the interviewer explains the purpose of the interview, and 'teaches' the context-mechanism-outcome propositions to the participants [49] . The data from the interviews were therefore focused on building and refining the context-mechanism-outcome configurations. Examples and information provided by participants were "a way of accessing and then making explicit forms of theory which may not have been fully articulated previously" [49] .
For non-participant observations, an observation guide based on Spradley's dimensions of observation was used to record data and record the participants' activities [50] . Using the dimensions ensured that the focus remained on the aims of the observations. Nine elements are described by as common but essential features within a given social situation [50] . For example, the observation guide was used to record settings, people, emotions and accomplishments. Observation data were collected as field notes in the observation guide, and recorded as the events occurred or soon afterwards [51] . Relevant documentation was also collected to build a picture of the backdrop for both cases [48] .
Data analysis
Realist case studies provide an opportunity for the multiple sources of data to converge in the analysis process. The primary sources of data were the interviews and these were the data that were the starting point of analysis [52] . Data analysis was focused on coding interventions, contexts, mechanisms and outcomes [53] . Data from observations were initially analysed and coded as individual units, and together with documentary evidence were then compared and merged.
Configuration building is designed to support the 'if-then' proposition in realist evaluations [37] . In case one, the context-mechanism-outcome configurations were conjectured and were refined in case two. Whilst the focus of realist enquiry, the 'what works' approach, naturally lends itself to extrapolate and understand successful elements within programmes, it was also important to highlight factors which, by association, could impact on the success or failure of the context-mechanism-outcome configurations. In the second case, coding was more deductive, whereby previously developed knowledge (the conjectured contextmechanism-outcome configurations) framed the analysis structure, so that data was tested in a different context [54] . In case two, analysis was also similar to the pattern-matching technique, whereby evidence was collected to refine the conjectured context-mechanismoutcome configurations, as well as identify different patterns or other factors which warranted consideration [48] .
Rigour
To ensure rigour, multiple methods of data collection were used, and an evidence trail was established through field notes, audio taping, and use of an observation criteria. To address construct validity, multiple data collection methods were used and the case site report was sent back to the site to ensure accuracy. Credibility was addressed by spending sufficient time in the case study sites to fully understand the context-mechanism-outcome propositions and their subsequent testing and refining. Detail of time spent in each study site was reported in the overview of case studies and timelines. Stakeholder groups were formed to provide feedback on the study's findings and address member checking by discussing the constructs developed from the analysis process [55] .
Ethical approval and consent
Ethical approval was sought and granted by the University research ethics committee and local site ethics committees (10/H1202/78). Local research governance processes were also adhered to.
Results
Insert Table 1 here
Across the two cases, four context-mechanism-outcome configurations emerged that offer insights into how intermediaries can promote best practice in infection prevention, providing detail about which circumstances, how and for whom. In realist terms, findings hinge on observable conditions which are noticed at a particular point. Thus, case study findings were confined to the there and then of the specific data collection periods. Whilst many elements within the context-mechanism-outcome patterns were similar and resonated with each other, some differences also emerged. For example, data emerged which helped to understand specific factors which could hinder or enable the success of different context-mechanism-outcome configurations. The final context-mechanismoutcome configurations are described below.
Context-Mechanism-Outcome 1
Context: Where programmes bring intermediaries in close proximity with clinical staff and there are high levels of clinical presence, this enables the intermediary to watch practice as it happens, through overt and covert visibility, and there is an enhanced sense of being watched on the part of clinical staff.
Mechanism: clinical staff fear being caught out or not being seen to play the right part in infection prevention.
Outcome: self-monitoring, and better adherence with best practice in infection prevention.
Where intermediaries show high levels of physical presence and close proximity to staff in clinical areas, this enabled the enactment of both overt and covert visibility. These conditions enhanced the sense of being watched on the part of clinical staff who feared being caught out, or not being seen to play the right part, triggering a more mindful approach to practice, in a form of self-monitoring, so that there was better adherence with best practice in infection prevention. Using proximity to practice, intermediaries associated themselves with being close to clinical staff, and participants' data resonated with this: Intermediaries use of individual approaches and style triggered staff to believe they were being individually supported so that they were motivated and adhered to policy and standards, supporting an atmosphere of collegiality in clinical areas.
Context-Mechanism-Outcome 3:
Context: Infection control practices are known and seen as high organisational priority and intermediaries provide feedback in a sensitive way which is both positive and reinforcing.
Mechanism: individuals are stimulated to recall what they should be doing, and reflect on their own practice.
Outcome: Individuals are motivated to practice correctly and good habitual behaviours are promoted.
Where infection prevention practices are known and seen as high organisational priority and intermediaries provide feedback in a sensitive way which is both positive and reinforcing, individuals are prompted to reflect on their practice and are motivated to practice correctly. In case one, organisational policy and performance management for infection prevention showed how the intermediary post holders were expected to lead on the provision of feedback on performance for clinical staff to:
"collect and analyse data and feedback results of agreed audits to members of the multidisciplinary team in a timely manner in order for appropriate action to be taken to reduce the spread of infection"
Whilst there was little information in job descriptions about exactly how intermediaries should provide feedback, the role-holders themselves reflected how the approach they chose was often in response to the situation, with the aim of increasing positive habitual behaviours. In interview data, the enactment of policy and strategy was noted to be a key aspect of the intermediary role: (Field notes).
Organisational priority for infection prevention, together with how intermediaries provided feedback, both positive and reinforcing, stimulated staff to recall what they should be doing, and reflect on their own practice. Individuals were prompted to practice correctly and good habitual behaviours were promoted.
Context-Mechanism-Outcome 4:
Context: Intermediaries provide practice based education for clinical staff, incorporating fundamental elements, to counteract lack of priority or time for formal training, and learning is made more real and meaningful for clinical staff.
Mechanism: staff are consistently reminded of the sense of relevance to their own practice.
Outcome: heightened awareness of infection prevention in clinical areas.
Where intermediaries provided practice based education for staff, incorporating fundamental principles of infection prevention so that learning is made more real, staff were consistently reminded of the sense of relevance to their own practice, leading to heightened awareness. How infection prevention teaching was incorporated in the practice setting enabled intermediaries to meet the educational needs of staff in ways which were relevant and timely for them and based around specific issues. Practice or ward based education was shown to be preferred by managers: The relationship between the practice-based approach to teaching and instilling a sense of relevance to individuals' own practice was also reflected in the data. For example, intermediaries used practice-based teaching to make the most of the time available for short teaching sessions on the ward, which they believed contributed to making learning a more meaningful experience for clinical staff, reminding them and making infection prevention relevant to their own practice:
"when you're actually in that environment with that patient, seeing what's going on, and you've got everything in front of you to work with, it makes it more real, it makes it
happen" (Registered Nurse, Site 2)
Where teaching was made relevant to the local context, this led to more meaningful learning for clinical staff. Through employing practice-based teaching, provided in a timely fashion, this promoted an enhanced sense of relevance for individuals. In turn, individuals were consistently reminded of the sense of relevance to their own practice, leading to heightened awareness of infection prevention.
Summary
Over two case studies, four context-mechanism-outcome configurations were identified. Data collected in case one was built upon and refined in case two to show the regularity of the context-mechanism-outcome configurations. High levels of physical presence of intermediaries and close proximity to staff in clinical areas contributed to staff being more mindful of their practice and better adherence with infection prevention. Intermediaries operated in clinical areas using individual approaches and style and staff believed they were being personally supported. Where infection prevention were seen as high organisational priority and intermediaries provided feedback in a sensitive way which was both positive and reinforcing, this motivated staff to practice in the right way and good habitual behaviours were promoted. Practice based education, whereby learning was made more real for individuals, reminded staff of the relevance to their own practice.
Revisiting the findings in relation to the initial programme theories
The initial programme theory drawn from the literature review provided broad hypothetical statements what intermediaries and their role in implementing best practice. Data from the case studies, however, provided much more nuanced description about how intermediaries promote best practice. Where, in the literature review, we hypothesized that intermediaries have the potential to promote and influence best practice in infection control through the provision of education, the case study data outlined the detail about practice-based teaching that made this relevant. From the literature review, we understood that intermediaries' responsibilities for feeding back surveillance data to clinical areas, and implementing and monitoring guideline use.
However, the case studies were much more illuminative, and showed how the ways in which feedback was given triggered changing behaviours. In addition, case study findings highlighted that more attention should be given to the influence of policy discourse. In case study data, we found that the scope of influence of intermediaries was more likely to be successful where there was evidence of proximity and presence in clinical areas, and through the ways they employed to build relationships. Other contextual factors that influenced their role and function revolved around how intermediary roles were organised within their own organisations, and where efforts to foster collegiality among clinical colleagues were noted.
Discussion
Our findings show that the success of intermediaries is often dependent on their proximity to clinical areas. Proximity is most influential when people share space, or "proxemic norms", whereby space between people is influenced by factors such as culture or behaviour [56] . This condition was noted in this study, whereby the physical presence of different intermediaries was often intertwined with the interactions between them and clinical staff. Examples were provided of intermediaries working closely together with clinical staff (described as "mucking in"), enhancing their shared experience of space and proxemics. Their presence and how they watched over practice was found not only to act as form of monitor, but also led to the potential to prompt individuals to be more attentive to their own practice. In this study, we found that intermediaries were acting out a form of human surveillance which was constructive and caring, as opposed to the more punitive form [57] . We argue that more evidence is required, to understand how different forms of surveillance can be used to promote best practice in healthcare. In particular, we consider that understanding how human surveillance can be integrated into established organisational systems should be explored. We suggest that surveillance needs to become humanised again [58] .
Through examining how practice is monitored by intermediaries in this study, the potential impact of promoting self-surveillance amongst clinical staff is magnified. This is a significant development which, we suggest, can contribute to showing ways in which intermediaries can promote best practice. Self-surveillance implies that power rests with the individual, as opposed to that of the organization, and implies that; "people who are subject to the formal rules and regulations of the social institutions have simply internalised those rules, to the point that they have become normative" [59] . We suggest that we can learn more about how intermediaries contribute to how staff are mindful of their own work.
In this study, we found that clinical staff in both sites believed they were being personally supported, through the approaches and styles intermediaries used to build relationships.
It is known that social learning theories show that liked and trusted individuals are more likely to be successful in triggering behavioural change amongst people [17] . We found the ways in which different intermediaries used specific approaches and styles to build relationships with clinical staff, and this triggered staff to feel personally supported, resonating with established theories about negotiator and conciliator [61] . In this way, the intermediaries and clinical staff were bound together in relationships in clinical areas.
In this study, the priority afforded to infection prevention by organisations and the language of policy was instrumental to how intermediaries made use of positive and reinforcing ways to provide performance feedback. and promoting good habits in "Keeping on top of Practice". The findings contributed to the development of the study's revised programme theories (Table 2 ), a range of demiregularities which have the potential to guide practice and policy in future intermediary programmes and role development. The formation of the revised programme theories was an important step to consolidate the findings, as well as provide guidance for future practice and research in different contexts.
Insert Table 2 here
Limitations
The choice of the realist evaluation approach and case study design for the study highlight the importance of being cognisant of "real world constraints" [70] , so that time and resources had to be factored in the design and study process. In the real world, practical issues influence much of the researcher's decision-making [71] . Interviews were the main data collection method used in the case studies. Face to face interviews have the potential to be affected through social desirability of the participants, or interviewer bias [72] . However, to address these issues, observations and documentation review supplemented the interview data. It is methodologically incompatible to try and draw generalizations from realist studies. However, the findings provided insight into particular contextual conditions for example, proximity and visibility, which should be paid attention to, in order to support the potential of intermediaries to promote best practice.
Conclusions
Our findings offer a new lens on the role of intermediaries in bridging the evidence to practice gap. In healthcare practice, understanding which interventions show potential to trigger behaviour or practice change and contribute to quality and safety for patients is an important and essential area of research. We suggest that new/existing roles that are set up to promote best practice can be improved if role holders are more aware of the mechanisms that can influence change. The uncovering of the context-mechanismoutcome configurations and the relationships with the theories of change which underpin them provides an explanatory narrative of the implementation of intermediary practice (for this study, in the context of infection prevention). In addition to providing a contribution to the evidence base, the study's process and findings also add to the methodological advancement of realist approaches. The continuous process of gathering data over two case studies contributes to cumulation, a process of shifting between abstract and specific context-mechanism-outcome configurations. Cumulation supports the development of middle-range theory which can "underpin the development of a range of program types" [49] . The study's findings have produced middle-range theory (through context-mechanism-outcome development and refinement), to help explain the potential of intermediaries to promote best practice. In the context of the broader purposes of cumulation, we believe the specific elements of the context-mechanismoutcome configurations uncovered here can be tested in different contexts. In this way, the findings can provide the foundation for better understanding of what works to promote best practice.
